The radio direction finder is a simple instrument by means of The system described includes the use of the radio direction finder on shipboard in connection with automatically operated radio transmitting apparatus installed at light stations.
Sound and visual signaling devices have been used at light stations for many years, but during fog, when they are most needed, they fail to give reliable information. The radio direction finder is not affected by fog, and has the further advantage that it will operate over much greater distances. This paper deals briefly with the principles of the operation of the direction finder, but is primarily concerned with practical development, which has made possible a device sufficiently simple and accurate for use as an aid to navigation, and with practical applications which have been made.
The system described includes the use of the radio direction finder on shipboard in connection with automatically operated radio transmitting apparatus installed at light stations.
The paper describes in detail a direction finding system of this type, including radio transmitting apparatus which is in operation on light stations at the entrance to New York harbor and the direction finder installed on shipboard.
As a result of extensive tests, which are described, this method of installing the direction finder on shipboard has been found to have numerous advantages over another system of direction finding, in which each ship transmits radio signals to a number of direction finders located on shore.
The paper points out the importance of establishing as soon as possible radio trans-* mitting stations at the other important light stations on the Atlantic and Pacific coasts and the installation of radio compass equipment on shipboard. The resistance variation with wave length thus measured is shown in Fig. 6 and the calculated data for the current variation, proportional to^= , is given in In Fig. 14 The arrangement shown in Fig. 17 Coming back now to the matter of wave distortion caused by the proximity of large metallic structures and other energy-absorbing The first practical tests of the radio fog-signaling and radio direction-finding system were begun in 191 6 when the Navesink [Vol. 17 light station at Atlantic Highlands, N. J., was equipped with an automatically operated radio transmitting set. At the same time a direction finder was installed on the lighthouse tender Tulip. The transmitter installed at Navesink is shown in Fig. 29 . A transmitting coil consisting of three turns 10 feet square, shown in Fig. 30 , was used instead of the customary antenna.
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The results obtained in these early tests were very successful, but further progress was stopped because of the war. Immediately after the armistice, however, this work was revived, and in the fall of 1 91 9 more elaborate tests were made in Chesapeake Bay.
For these tests the lighthouse tender Arbutus, shown in Fig. 31 Under these conditions calibration or correction curves were obtained as shown in Fig. 33 . It is seen, therefore, that the radio direction finder on shipboard requires calibration just as does the ship's magnetic compass. A correction must be applied to the observed radio direction, either added or subtracted and varying in amount from zero to a maximum depending upon the fore-andaft positions of the ship with respect to the direction of approach of the signaling wave.
To illustrate the accuracy with which the position of a ship may be determined by means of the direction finder, there is shown in Fig. 34 an actual case in which radio bearings were taken on the Arbutus from each of the three signaling stations or radio beacons. The direction-finder coil is shown in Fig. 38 and consists of 11 turns of insulated wire wound on a rigid skeleton frame 4 feet square.
The coil is attached to a shaft which extends into the pilot house through suitable bearings and which is supported on ball bearings in order to permit ease and uniformity of rotation. {Voi.17 Another view of the direction-finder coil is shown in Fig. 39 where it is seen directly over the pilot house and on the center line of the ship. The interior view of the pilothouse, Fig. 38 
